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Edncational research and developnent (RGD) has often;

been characterrzed as a neat, linear sequence of discrete steps,

- moving from research through development to evaluation. and SIe
) disseninatlon.fhlthongh the inadequacies of such linear lodels of

~educational research and development have been pointed out -

previonsly. these models have been so much a part of RED thinking -

“-that it is useful to po1nt them out again. In addition, the .

_attributes of an interactive ‘model are shown to surpass the linear

-model and to enhance the description of the RED process. This model

is discussed in the context of the ‘Learning Research and Developlent

~ Center (LRDC) where interactions take place among basic and applied

_research, developnent. evaluation, and dissemination. It is also -
discussed in conjunction with the theoretical requirement of John .

. Dewey's theory of valuation which states that the value vhich people -

~will attribute to a new product or procedure will be a function of
‘how _well they think it will satisfy some recognized.needs. The
“~interplay of this interaction model and valnation theory is
presented. (Anthor/BJG) IR : ,
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 EVALUATION IN A RESEARCH AND DEVELOPMENT CONTEXT'

- ~ William W, Cooley

- .- Center for Advanced Study in the Behavioral Sciences2

Educational resea.rch a.nd deve10pment has often been cha.ra.c-

- “
. t rxzed as a nea.t, l1nea.r sequence of d1screte steps, movmg from re-'

B ,:,,,sea.rch through deve10pment to eva.lua.t1on a.nd d1ssem1na.t1on fevge,

Clark & Guba., 1965) Although the 1na.dequa.c1es of such lmea.r models

of educa.tmna.l resea.rch and development have been pomted Out prev1ous-

: ly (se 7for exa.mple, Ba.ldr1dge & Johnson, 1972), these models ha.ve
been so much a part. of R&D. th1nk1ng tha.t 1t is st1ll useful to 1llustra.te

the1r shortcommgs. Cons1der th1s scena.r1o The ba.S1c resea.rcher, A;

ma.kes a psycholog1ca.l d1scovery rega.rdmg cogn1t1ve processes 1nvolved . o

“in. comprehensmn by novice readers. B, the a.ppl1ed sc1ent1st sees

the poss1ble implications of this d1Scovery, and tra.nsla.tes A's £1nd1ngs

- 7; mto va.hda.ted 0pe ra.tmg pr1nc1ples W1th unpl1ca.t1ons for 1nstruct1ona.l

psychology. C, the developer, ta.kes these new pr1nc1ples and bu11ds ’

a. new rea.d1ng progra.m. D, the eva.lua.tor, £1eld tests this product, f1nds;”’

. Th1s pa.per was part of a sympos1um on Interactive Psycho- 7
log1ca.l Research and Curriculum Development presented at the meeting
of the American Educa.t1ona.l Research Association, New Orlea.ns, Feb-

~ruary 1973. Portions ot the paper are based on a book being prepa.red
w1th Pa.ul R, Lohnes ent1tled Eva.lua.twe Inquiry in Educa.t1on. )

S On leave from the Lea.rnmg Resea.rch a.nd Development Center, N
Un1vers1ty of P1ttsburgh "1972-73. :




- - tha.t 1t a.ch1eves C's objectives, and gives ita sea.l of a.pprova.l E, the - E
7 publ1sher, develops the training and sales programs necessa.ry for o

d1ssem1na.t1on. Fma.lly, teachers and kids, the consumers, l1ve ha.p-l

p1ly ever after! Although this scena.rxo illustrates the l1near model for -

o R&D, it certainly does not resemble what takes pla.cegn educa.txone.l

. research and deveIOpment. - . . - R R :

An interactive model provxdes a better descr1pt1on of the R&D 7
process. In an R&D environment, such as the Lea.rmng Resea.rch a.nd
Developrrent Center (LRDC), 1ntera.ctlons take place a.mong basic’ a.nd

7 a.pplxed resea.rch development evalua.t1on a.nd d1ssem1na.t1on. Not1ce 7

tha.t the 1ntera.ct1ons a.re descr1bed as be1ng a.mong a.ct1v1t1es not a.mong R
' B d1st1nct types of people. "‘h1s is beca.use 1nd1v1dua.ls do not restr1ct the1r } -
7 a.ttent1on to only one na.rrow a.spect of R&D but become 1nvolved m d1£-— -

ferent a.spects of the R&D process. Much more could be sa.1d a.bout the

genera.l nature of the 1ntera.ct1ons between resea.rch a.nd development in o
. a. sett1ng such as LRDC but th1s paper deals W1th a more spec1£1c top1c° :
- evalua.t1on a.nd its 1ntera.ct1ons W1th psycholog1ca.l resea.rch and currxcu- .

7 7 lum deve lopment. Exa.mples of such inte ra.ct1ons are drawn from the
work be1ng done at LRDC ona ‘New Pr1ma.ry Grades Rea.dmg System 7 .
(NRS)(Beck & M1tro££ 1972) S ey

7 Beca.use "evalua.t1on" ha.s come to mean qu1te d1££erent th1ngs ,

to dxfferent people, it is £1rst necessa.ry to cla.r1£y the m1ss1on of the o o

o set of a.ct1V1t1es ca.lled eva.lua.t1on at LRDC Eva.lua.t1on 1nvolves the\col- i C
o ’, lectxon and orga.n1za.t1on of da.ta. 1nto 1n£orma.t1on releva.nt to Judgments - ,7
7 of va.lue, the ObJeCtS of these Judgments being the products and proce- N

7 dures wh1ch LRDC is developmg for use in the schools, Eva.lua.t1on

a.ct1v1t1es are ca.lled evalua.twe resea.rch in recogn1t1on of the fact. tha.t

the genera.t1on of such 1n£orma.t1on or ev1dence, 1£ it is to be beheved by




-

those for whom it is being prepared must a.dhere to the same sound re-

: 'sea.rch principles which guide any d1sC1p11ned 1nqu1ry. What d1st1ngu1shes

e va.lua.twe research from basic resea.rch is whether the propoS1.1ons

:Wlth wh1ch it deals are related to pohcy or to theory. Evalua.twe re—-

_ search 1nvest1ga.tes the va.11d1ty of propoS1t1ons wh1ch 1nvolve mea.ns a.nd

] 7 7,ends and their relationship to educa.t1ona.1 pohcy or pra.ct1ce, ra.ther

-tha.n propos1t1ons about cause and effect and their rela.t1onsh1p to psycho- o

o

:to be 1nvest1ga.ted ‘do not der1ve from theory. They der1vp from the 7

7 log1ca.1 theory. - ) LT

Th1s is not to sa.y tha.t effective eva.lua.t1ve resea.rch is theory-'

: ,;"ree. Theory certa.1n1y is releva.nt, a.t lea.st in the sense tha.t orga.mzmg )

'1dea.s are essent1a.1 to gu1de the work But in evaluatmn, the qu«.st1ons

:;:;(see, for exa.mple, Colerr'a.n, 1972 for further d1scu3810n of th1s po1nt)

) theory was provided by John Dewey., A bnef summa.ry of th1s theory a.nd

,:1ts 1mp11ca.t1ons for the evalua.tmn of educa.t1ona.1 systems is presented

,:f:—:below.

- - Quite s1mp1y, the theory says tha.t the va.lue wh1ch people w111

- a.ttr1bute to a new product or procedure mll be a funct1on of how welI

‘1mprove educa.tmn by prov1d1ng schools W1th more effect1ve products 7‘

a.nd procedures than are. currently available. To ha.ve such 1mpa.ct,

3A more complete summary can oe found in Dewey (1939) a.ndrr

- in Evaluative Inquiry in Educa.t1on, a forthcom1ng book by the a.uthor a.nd - '
- 'Pa.ul R Lohnes. - - - -

j;:'}::world of action, and the results produced are fed back int» tha.t world R

. One theoret1ca.1 requirement is a theory of va.lua.t1on. A very serv1cea.b1e .

, they thmk it wﬂl sa.t1sfy some recogmzed needs. LRDC'S m1s81on is to

jschools must 1mplement wha.t LRDC develops. They will do this only if




they see the need for it a.nd are convinced that the product is demonstra—
bly effect1ve in fulfilling the need The function of evaluative resea.rch
1s to prov1de 1nforma.t1on wh1ch demonstrates the need and shows how -
a pa.rrt1cu1a.r 1nnova.t1on is a mea.ns to sa.t1sfy that need. Nothing star- 7
B tlineg new here, but if these value concerns Va.re not kep—tiin mrind,ithe
evaluator will tend to stop short of the total task and, for exa.mple, '
show only tha.t NRS does in fact teach the skills 1t was deS1gned to tea.ch
-This latter demonstrat1on is a necessa.ry part of the eva.lua.tmn ta.sk but

h 1t is not suff1c1ent for determ1na.t1ons of va.lue.

~ The spec1f1ed need def1nes the end-in-view, a.nd a. means- ends’ o

N cont1nuum is proposed wh1ch esta.bhshes the relation. between the 1nno-7:"

) va.t1ve means and tha.t end-1n V1ew. The relative 1mporta.nce of the need 7

a.nd the cred1b111ty of the means- -ends propos1t1ons, as seen by the va.l-

uer, wﬂl determ1ne how h1gh1y the 1nnova.t1on will be valued 1 by tha.t val- L

'if’iuer. With respect to a new rea.d1ng system, one m1ght try to ma.ke the

- case that it will 1ncrea.se gra.de equwalent scores on rea.dmg a.b111ty by

',s1x months for ch11dren from lower soc1oeconom1c level fa.m111es. ,I’f

) such an increase br1ngs the mean for these ch11dren up to grade level

then the rea.d1ng system will be va.lued by those who V1ewed gra.de level ]

s —,a.ch1evement asa des1red end

There ma.y be more people however, who are worr1ed a.bout

":the 21 m1111on a.dults, products of our schools, who are una.ble to rea.d j :

7 'w,,u enough to fill out a job a.pphca.tmn, vote, aPPIY for a loan, obta.m o

1nformat1on on such ba.s1r°s a.s med1ca.1 aid, etc., If one cou1d show the

- relat1onsh1p between the use of NRS a.nd the reduction of funct1ona.1

o 1111tera.cy in this country, then perha.ps NRS w0u1d be va.lued even more 7

;h1gh1y




One m1ght try to go even further and show how NRS could

. o have been an effective wea.pon in the war on poverty, but such an_ ef-
. fort would have been in vain a.ccordmg to Jencks, Smith, Acla.nd, Ba.ne,

Cohen, G1nt1s, Heyns, a.nd M1chelson (1972), because their evalua.t1ve

resea.rch s\.ggests that the mea.ns -ends propomtlons which link the im-~
provement of schoohng thh the reduction of pove rty are not vahd But
;the pomt is that the greater the established need and the more convmcmg -
- :jthe re;la.tionship between the new mea,ns and the reduction of that need," 4,
the more highly the ,néw'rh;;ag will be valued. -
- - o Thus, one form of 1ntera.ctlon a.mong evalua.hon, research
a.nd development is in the determ1na.t1on of need Need is not demon- - ) - =
7 ,stra.ted by a sma.ll scale ma.rket survey to f1nd out wha.t consumers w1ll ‘
buy next yea.r, but ra.ther by an a.na.lys1s of cr1t1ca.l educa.t1ona.l and 7
o soc1eta.l problems with the expectation tha.t 1f thls a.naly51s gu1des de~
j,; velopment work, wha.t gets ”bu1lt" w111 more l1kely get used Such

T a.na.lyses would include a cons1de ra.tlon of the’ major educa.tlona.l needs o R

] expressed by the critics of today s schools, pa.rent commumty comm1t- :

’ tees on educa.tlona.l goa.ls, a.nd na.tlonal educa.tlonal pOhCY groups, a.s :

well as cons1dera.tlon of the 1mpl1ca.tlons of emp1r1cal work of na.t1ona.l

7 sta.te, a.nd loca.l a.ssessments, Ha.rr1s polls (wh1ch publ1c1zed the 1ll1t- )

era.cy problem mentwned a.bove), etc. -

The other a.spﬂct of the va.lu1ng process is bellevmg tha.t the

'new means w1ll move you towa.rd the des1red end-in-view, People ha.ve
. to belleve someth1ng will work before they will buy it. ThlS bel1ef 13 a 7
funcnon of their seeing how how it works as well as seeing that tha.t it works. o
] Although buyers don't insist on understanding how a color TV set works
) ibefore they buy it, they are more willing to bel1eve consumer sa.t1sfa.c- :

tlon da.ta. if it is a.ccompa.med by some p.a.u51ble functlona.l dlfference




:73;5,;—771 ) ) The most demandmg eva.lua.t1on research task is generatmg

between one part1cular set and other sets on the market. Therefore,
a.nother aspect of the eva.luat1on of NRS is making exp11c1t its ma1n
features and the learning pr1nc1ples upon which it is based and how

they d1ffer from alternatives. This, of course, is not necessa.r1ly donef

by someone W1th the name "evaluator' on the door, but is another ex-

ample of the necessary 1nteract1on among eva.luat1on, research a.nd

development act1v1t1e S.

It is also 1mporta.nt to recognize that valuat1on theory ma.kes

it clear that, g1ven a means-ends cont1nuum, value can be atta.ched ‘to

both means and ends. Also, everyone "knows" that the ends do not E

Just1fy the means. Thus, evaluat1on cannot restr1ct 1ts attent1on to out- -

comes. There is no sharp dxst1nction between product and process, and ]

both are subJect to valuat1on. In fact, ma.ny*parents are more concerned

a.bout the kinds of exper1ences the1r ch1ldren have in school than a.bout

the spec1f1cs of wha.t the1r children are learn1ng. One 1mpl1cat1on of

th1s pomt for developers is the 1mportance of makmg 1t clear to others ]

wha.t it'is l1ke for a ch1ld to be in the1r program. ) ‘}.7:

oo _

‘ll bt

7 ) 1nforma.t1on wh1ch clearly shows the learnng effects of a new program,

not Just in the laboratory, crina carefully controlled deveIOpmental

chool but a.lso in the field, in schools representat1ve of those to wh1ch :

the evaluatmn results are to be general1zed F1eld test1ng is compl1-7 :'7 L

7 cated because of the va.r1ety of factors wh1ch affect the outcomes of an

educat1onal system and because any progra.m as 1ntr1cate as NRS w111

surely get 1mplemented in the field in a. va.r1ety of wa.ys. l,,z - )
' The variation in implementation wh1ch inevitably takes pla.ce

SatTm

from classroom to cla.ssroom provides an 1mportant focus for 1nter-

act1ons among evaluation, research, and development. To discuss this,

Hfﬁ"

)
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po1nt, it.is useful to refer to F1gure 1, which suggests that Wha.t a child
lea.rns durmg a g1ven time interval (e g dur1ng first grade) isa func- -
t1on of instruction, fa.mﬂy,‘a.nd peer group d1fferences, and, most 1m-
porta.ntly, of the a.b1ht1es W1th which the ch11d bega.n th1s time interval_

> r(—'I' —a.b111t1es). It has most certainly been estabhshed that each of the

' four s. ts of variables un1que1y explains portions of the variance in T2
a.b111t1es. Thus, -all four must be considered in evaluation stud1es wh1ch
a.ttempt to identify 1nstruct1ona.1 d1f£erences wh1ch affect how well ch11dren

lea.rn.

) Th1s eva.lua.t1on model does not 1mp1y p1tt1ng NRS cla.ssroomsf
a.ga.mst bra.nd X cla.ssrooms a.nd contra.stmg the two mea.ns. Very l1tt1e o
is lea.rned from such exermses. One ce’rta.mly ca.nnot a.ssume tha.t a. -

g1ven method will be un1£orm1y 1mplemented in the cla.ssroom. Also, '

a.ny two rea.dmg programs W111 1n1t1a.11y be a.hke in some re spects a.nd

d1fferent in others. Rea.dmg progra.ms in a sa.mple of £1rst gra.de cla.ss- .

rooms (W1th or W1thout NRS) m1ght d1££er in the followmg wa.ys'

1. Degree of lea.rner control (e. g. , how much of

the progra.m is prescr1bed how much 1s explora.-

. tory" )

2. Na.ture, fs equency, a.nd purpose of testmg
(e, 8o how often are d1a.gnost1c tests indi=

V1dua11y a.dm1n1stered'f’ )

3, Individua.lization in goa.ls (i.e., is goal set-
- R 7,7, -," o
ting done on an individual basis? )

4, Ind’ividua.liirza.tmn in rate (i.e., are children
permitted to progress at diffevrent ra.tesf? 7) )

1
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Teacher behaviors (e.g., frequency and dis-

. tribution of contacts with individual children; B

,percenta"ge of contacts which are nega.tive) :

6. Control of time (e. g., flexible or r1g1d
va.na.ble from day to da.y or from student . - - . ':7 -

to student dependmg ,upon need)

R 7. Variety and quality of available instruc-
tional materials (e. g. , a.-rerga.mes and

ma.nipula.bles used in the cla.ssr,oom?'),

- /""P““'i* ~
8.7 Ma.stery 1ea.rn1ng (1.e. R 1s 1eve1 of a.ch1eve-

- ment requ1red before movmg on to the next 7 n -
:'lesson'?) 7' - ?A’r',j ;

9 Code-brea.kmg a.pproa.ch (e.g. , degree to '

which grapheme/phoneme relat1onsh1ps )

'a.re ta.ught d1rect1y and pra.ct1ced 1n 1sola.-

- tionm) - . _

Spec1£1ca.t1ons for the mea.surement of 1nstruct1ona.1 d1£ferences B
7 tha.t a.re 11ke1y to make a difference in student a.ch1evement are cr1t1ca.1-
ly dependent upon successful 1ntera.ct1ons a.mong spema.hsts concerned
w1th eva.lua.t1on, resea.rch and deve lopment, and the results ha.ve 1m- . 7
p11ca.t1ons for a.ll three. Exa.mples from a recent d1sserta.t1on by Lemha.rdt o

-

(1972) 111ustra.te th1s po1nt.

The sett1ng for her resea.rcl' was second gra.de cla.ssrooms

from LRDC's two deve10pmenta.1 schools and from four school systems

pa.rt1c1pa.t1ng in the national Project Follow Through., Leinhardt developed
mea.sures of several kinds of implementation vana.bles and made obser-

va.t1ons 1n 30 cla.ssrooms, a.ll of wh1ch were using some form of LRDC'

: S 1




instructiona.l program, She found tha.t her measures ofimplementa.tion
‘were able to expla.m a cons1dera.b1e port1on (46 percent) of the variance

- m T2 abilities that was not expla.med by T, abilities. An 1mporta.nt i

) po1nt here is how diffe rent this finding is flrom the k1nds of results wh1ch :
'led Jencks et al. (1972) to the conclus1on tha.t school d1fferences aon't

. . 7 make a difference, They may be right, in pa.rt beca.use about two- th1rdsr
N ofithe variance in output abilities is eliminated when school is used as
the: un1t of analysis, and in pa.rt bécause school var1a.b1es (e g., cost/

oup11) on1y md1rect1y affect 1nstruct1on. School differences may not

7 make much of a d1ffe1ence, but cla.ssroom d1fferences ma.y be very o

- 1mporta.nt' ST S T T e S

Looking beyond the va.,na.nce expla.med by the 1nstruct1ona.1

B va.r1a.b1es, to their structure as pred1ctors, it is poss1b1e to see the im-

- ;_:phcatmns of th1s approach to eva.lua.t1on for instruction theor1sts, de-— ,'

';velopers, evaluators, and consumers. For example the Le1nha.rdt da.ta N —7—;;’
Wrevea.led a surpr1s1ng rela.t1on~:h1p between frequency of test1ng a.nd 7 N
,amount of learning wh1ch had taken pla.ce dur1ng the yea.r. It suggested i =
S ':,tha.t teachers who overrode the system and tested less frequently tha.n o
o LRDC recommended, showed higher a.b111ty gains for the;r classrooms:
tha.n did the teachers who tested more frequently. If the evalua.tor ce.nf 7
'convmce the developer tha.t th1s is a valid. f1nd1ng, ,hen mod1f1ca,t1ons can
“be ma.de in the 1nstruct1ona.1 progra.m 1n its next a.pproxuna.tmn. If the ) : 7
1nstruct1ona.l theorist deC1des tha.t the f1nd1ng is a valid one, it ma.y ha,ve
:1mpl1ca.t1ons for h1s (her) 1nstruct1ona.1 model a.t lea.st the part a.bout 7
",the necess1ty of constant mon1tor1ng of student progress once pla.cement

of the student has been a.ch1eved

] It is the consumer who will benefit the most if eva.lua.t1ons de-

scr1be 1nstruct1ona.1 effects in terms of mu1t1d1mens1ona.1 contr1but1ons N

10 , ) A 7:—177 - —
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instead of gross contrasts of pre-package plans (with no substitutions
please!). Of course, it will take some getting used to in consumer-
land. Buyers tend not to be provided information which tells them that
- they could add a $5 gadget to their TV set and have a picture of the _sa.me
quality a:s a new $500 set would provide. But that* ‘nd of result

our evaluation model tends to produce.

The typical contrast of 7gross treatments (e.g., NRS vs. Distar)
o.sua.lly results in a no-significant-difference finding, from which very
little is lea.rhed One reason for the no-difference finding ma.y be that
a.lthough toth developers ma.de important contributions, they affected

: d1££erent a.spects of the reading problem, with the same net effect for 7
the,two reading systems. Another poss1b1hty is that one of the systems

' is really superior (i.e., based upon sounder prmc1p1es) but wa.s,unevenly
'1mp1emented thus losing its potential impact. But the most important

] rea.son for moving from an a.na.lys1s of variance mode, wh1ch contra.sts
:gross trea.tments, toa mu1t1cumens1ona.1 model of instructional d1ffer—

: :;i - —'—ences, has to do with the mission of LRDC

S ) ~ The mission of this R&Drcenter is to improve education in

7 elementa.ry schools through an improved understanding of the instruc-

’ t1ona.l process. An eva.lua.t1on ‘model wh1ch can contr1bute to those
understa.ndmgs is far more a.ppropna.te than one de31gned to promote

- 7products which mysteriously produce magical effects.

11
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